Lecture 9: Linguistic Annotation

LING 1340/2340: Data Science for Linguists
Na-Rae Han



Objectives

» HW2 common pitfalls

» Linguistic annotation

+ Types of linguistic annotation

+ Annotation formats

+ Annotation tools, software platforms

+ How to plan and run an annotation project

+ An anatomy of annotation project
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Homework 2 common pitfalls

» Data processing & EDA

+ Applying unnecessary normalization/cleaning steps while loading text data
+ Removing duplicate line breaks, extra spaces, lowercasing text

+ EDA: too focused on replicating tables in documentation, verifying
+ ...and forgetting to make note of the fundamental composition of data!

» Analysis

* Only looking at group average numbers for low/medium/high

+ Must examine overall DISTRIBUTION! min, max, std, quartiles. Use .groupby() + .describe(), visualize using
boxplots or scatter plots.

+ Only focusing on statistical test results and forgetting the research question
+ "Yay, ANOVA says p=0.0, with x..., significant!" < This is not THE end goal
+ Flashing a plot graph or a statistics table, and saying nothing about it
+ Going through the motions and not scrutinizing the numbers and the data underneath

» Python code, pandas

+ For-loops for processing each row, "+=1". List comprehension. Unnecessarily complex lambda
functions referencing column index.
€ These are sure signs that you are unfamiliar with pandas
+ Measurement results are saved as a separate series, not inserted into essay_df as a new column.

+ Inefficiency. Don't tokenize 4 times!
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Language data projects: what are linguists'

roles?
» Doing the annotation
+ Linguistics undergrads and grads make excellent annotators.
» Leading annotation projects
+ Design annotation schemes
+ Develop annotation guidelines
+ Train and supervise annotators
* An example https://www.ldc.upenn.edu/sites/www.ldc.upenn.edu/files/penn-etb-
2-style-guidelines.pdf
» As part of the NLP community, help keep linguistic knowledge representation
in balance with engineering-side considerations
» Be a USER of linguistically annotated data by conducting empirical research
+ An example: https://web.stanford.edu/~bresnan/qgs-submit.pdf
» Increasingly: Be a community-minded steward of language data. Address
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https://www.ldc.upenn.edu/sites/www.ldc.upenn.edu/files/penn-etb-2-style-guidelines.pdf
https://www.ldc.upenn.edu/sites/www.ldc.upenn.edu/files/penn-etb-2-style-guidelines.pdf
https://web.stanford.edu/~bresnan/qs-submit.pdf

All about Linguistic Annotation

» Handbook of Linguistic Annotation (2017)

+ Nancy lde, James Pustejovsky (eds)

+ https://link.springer.com/chapter/10.1007/978-94-024-
0881-2 1

+ Offers in-depth coverage on the topic of linguistic
annotation

» Natural Language Annotation for Machine Learning
(2012)
+ James Pustejovsky, Amber Stubbs

+ https://www.oreilly.com/library/view/natural-language-
annotation/9781449332693/ch01.html
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https://www.oreilly.com/library/view/natural-language-annotation/9781449332693/ch01.html
https://www.oreilly.com/library/view/natural-language-annotation/9781449332693/ch01.html

Annotation interface

» Text editor programs (Notepad++, TextEdit,

annotation platform. Why?

» Often, large-scale annotation
projects involve a centrally
managed annotation platform,
accessible via a browser

+ WebAnno
+ INCEpTION

+ Georgetown University's GUM
Corpus used it for annotation:
https://inception-
project.github.io/use-cases/gum/
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https://inception-project.github.io/use-cases/gum/

INCEpPTION annotation interface

PO -

Active Learning

Session

Layer

Recommendation

Text

Label
Score

Delta

Learning History

) USINGITY TILLM /7 VW IV WY IRIUGLEL VI B/ SHILILY) W TUTU 7 O

, Berkeley http://www.wikidata.org/entity/Q168756

Tesla PER
Tesla PER
Tesla PER
Tesla PER
Tesla PER
Science OTH
Tesla PER

Named entity C

Terminate

Ilinois

LOC
1

1

Snippcu il

accepted m

N

W

Layer Surface form v
m Annotation Clear
Barack Hussein Obama II born  August 4, 1961) is an Layer | Named entity
Text  lllinoi
, =
American politician who served as the 44th
President of the United States of Americal identifier il x
President of the United States from 2009to 2017 valu Hlinois
The first African American to assume the presidency, he was lino
|n0|rk5enate
:Illiqﬁ::oﬁisiver lllinois River
\% Governor of lllinois
previously the junior United States Senator from Illinois from Alton
2005 to 2008. lllinois Country
llinois Territory
He served in the Illinois State Senate from 1997 until 2004. ——

upper chamber of the Illinois General
Assembly, the legislative branch of the
government of the state of Illinois in the
United States

2/17/2025

What sorts of
functionality are
needed in this tool?




Platform: Annotation vs. User Interface

» But wait, we thought GUM used ANNIS?

+ ANNIS is the USER interface, meant for corpus users.

+ A web browser-based search and visualization architecture
+ GU ANNIS Web Interface: https://sucorpling.org/annis-corpora/

» APLS also had a dual setup:

¢ User interface: LaBB-CAT
+ Annotation platforms: ELAN or PRAAT

» User-facing corpus platform is a technically
complex undertaking.

+ Not all corpus projects bother with maintaining a
user interface. (why?)
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https://corpus-tools.org/annis/
https://gucorpling.org/annis-corpora/

An anatomy of annotation project

» Suppose you are tasked to start up an annotation project:

* Error annotation of a set of essays written by ESL learners | agree grea’fly this topic mainly
* Audio files of sociolinguistic interviews because | think that English

. ) becomes an official language in
» A set of videos featuring ASL content : guas
the not too distant. Now, many

people can speak English or study

B What ShOUId you be ﬁguring OUt? it all over the world, and so more

people will be able to speak

1. Annotation scheme English. Before the Japanese fall
behind other people, we should be

2. Physical representation + software tool able to speak English, therefore,
we must study English not only

3. Annotation process junior high school students or over

. . but also pupils. Japanese
4, Eva|uatIOn and quallty (o{0) ntr0| education system is changing such
5 Usage a program. ...

Adapted from p.9 of Ide & Pustejovsky eds. (2017), Handbook of Linguistic Annotation

2/17/2025 9



Annotation scheme

* Error annotation of a set of essays written by ESL learners
e Audio files of sociolinguistic interviews
» A set of videos featuring ASL content

1. Is there an underlying theory? What is it?
2. What features should be targeted and how should they be organized?
3. What is the process of annotation scheme development?

4. Should the potential use of the annotations inform development of
the annotation scheme?

5. Will development of the scheme inform the development of linguistic
theories or knowledge?
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Physical representation

* Error annotation of a set of essays written by ESL learners
e Audio files of sociolinguistic interviews
» A set of videos featuring ASL content

1. How is the annotation represented? What format? Standards?

2. What are the reasons for the particular representation chosen?

+ What are the advantages/disadvantages of the chosen representation
that may have come to light through its use?

+ |s the chosen format easily convertible into some other format down
the line?

3. What annotation software tools are capable of handling
them?

2/17/2025

11



Linguistic annotation format: standardize?

» Ad-hoc formats mean different linguistic annotations are often
incompatible

» Converting back and forth between them wastes resource
» Solution: Standardized format for linguistic annotation

» FoLiA: Format for Linguistic Annotation

+ https://proycon.github.io/folia/
+ XML-based architecture
+ Software support, Python libraries etc.!
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https://proycon.github.io/folia/

24 <{provenance>

Example' 25 <processor xml:id="pl" name="proycon” type="manual” />
[ ]

26 </provenance>
semantic role I i
28 <text xml:id="example.text">
29 <p xml:id="example.p.1l">
30 <s xml:id="example.p.1l.s.1">
4 httpS://fO“a.readthedOCS 31 <t>The Dalai Lama greeted him.</t>
.iO/en/Iatest/SeerIE an 32 <w xml:J:.d=::examp1e.p.1.s.1.w.1::><t>The<{t></w>
33 <w xml:id="example.p.l.s.1l.w.2"><t>Dalai</t></w>
notation.html 34 <w xml:id="example.p.l.s.1.w.3"><t>Lama</t></w>
35 <w xml:id="example.p.l.s.1l.w.4"><t>greeted</t></w>
36 <w xml:id="example.p.l.s.1l.w.5" space="no"><t>him</t></w>
37 <w xml:id="example.p.l.s.1l.w.6"><t>.</t></w>
38 <semroles>
39 <predicate class="greet">
40 <semrole class="agent">
41 <wref id="example.p.l.s.1l.w.2" />
42 <wref id="example.p.l.s.l.w.3" />
43 </semrole>
a4 <semrole class="patient™>
45 <wref id="example.p.l.s.l.w.5" />
46 </semrole>
47 </predicate>
48 </semroles>
49 </s>
50 </p>
51 </text>

52 </FolLiA>
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https://folia.readthedocs.io/en/latest/semrole_annotation.html
https://folia.readthedocs.io/en/latest/semrole_annotation.html
https://folia.readthedocs.io/en/latest/semrole_annotation.html

Annotation format

» To XML or not to XML?

¢ @Gina Peirce's Russian learner corpus
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v<essay>
v<tunit>
Poccusa asnseTcsa 4acTel EBponsl nmoTomy-4To PoccuaHu opeBawTcA obblMHO Mo MoAde, Tak-Xe Kak Apyrue
CTpaHel EBpombl, M Tak-Xe MHOMMe CYUTaWT 4YTOo oHU bonee nopobHel Henoit EBpone 4em Asuu.
</tunit>
v <tunit>
MonuTtuka B Poccun oTnu4aetcAa oT Kutaa u Hanpumep WNHauu.
</tunit>
v <tunit>
Y Hac HeT cucTem
<err cf="kact" pos="nn" gnd="fm" cs="g" num="pl" t="cs">kacTbei</err>
</tunit>
v<tunit>
Jaxe ecnu PoccuAa 4yTb onaspasiBaeT oT EBporbl mo mMoAe WAWM Hanpumep
<err cf="BocTouyHeM" pos="adj" gnd="ms" num="pl" cs="d" t="cs num">BOoCTO4YHbIAL/err>
ycnyram, y Hac BCe paBHO eCTb MpocBelWeHWe B OTAWUME OT npelefyWux BpeMEH.
</tunit>
v<tunit>
Asbik y Hac Tak-Xe MoSHacTbl He MOXOX Ha Te-xe AsuaTckue sporaundel.
</tunit>
v<tunit>
K mMHeHuw 4To ocHoBHaA 4acTb Poccuum B Asum BCe paBHO He nosopj He c4uTaTe PoccusaHn Esponeiuamu.
</tunit>
</essay>
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http://d-scholarship.pitt.edu/29214/

Annotation format

» Inline or stand-off?

+ Inline annotation has annotations occurring alongside the text.
Often used for describing a single structural element (ex. per-token)
+ Example: The Brown corpus, Gina Peirce's corpus
* Pros: simple, self-contained. An XML parser is all you need.
+ Cons: May not be suitable for multi-layer annotations.

+ Folia page on In-line annotation:
https://folia.readthedocs.io/en/latest/inline annotation category.html

+ Stand-off annotation has an annotation existing in a separate layer,
typically as a separate file. Annotation points to an offset or a span.

+ Folia page on Span annotation:
https://folia.readthedocs.io/en/latest/span annotation category.html
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https://folia.readthedocs.io/en/latest/inline_annotation_category.html
https://folia.readthedocs.io/en/latest/span_annotation_category.html

Stand-off annotation: an example

» Original text: "Mia visited Seoul to look me up yesterday."

<maf xmlns:"http://www.iso.org/maf">

<seg type="token" xml:id="token1">Mia</seg>
<seg type="token" xml:id="token2">visited</seg>
<seg type="token" xml:id="token3">Seoul</seg>
<seg type="token" xml:id="token4">to</seg>
<seg type="token" xml:id="token5">look</seg>
<seg type="token" xml:id="token6">me</seg>
<seg type="token" xml:id="token7">up</seg>
<seg type="token" xml:id="token8">yesterday

<isoTimeML xmlns:"http://www.iso.org./isoTimeML">

<TIMEX3 xml:id="t0" type="DATE" value="2009-10-20"
functioninDocument="CREATION_TIME"/>

<EVENT xml:id="e1" target="#token2" class="OCCURRENCE" tense="PAST"/>
<EVENT xml:id="e2" target="#token5 #token7"class="OCCURRENCE" tense="NONE"
vForm="INFINITIVE"/>

<TIMEX3 xml:id="t1" type="DATE" value="2009-10-19"/>

<TLINK eventID="#el" relatedToTime="#t0" relType="BEFORE"/>

<TLINK eventID="#el" relatedToTime="#t1" relType="ON_OR_BEFORE"/>

<[seg> <TLINK eventID="#e2" relatedToTime="#t1" relType="IS_INCLUDED"/>
<pc>.</pc> </isoTimeML>
</maf> <tei-isoFSR xmlns:"http://www.iso.org./tei-isoFSR">
<fs xml:id="t0"><f name="Type" value="2009-10-20"/></fs>
Word tokens: </tei-isoFSR>
inline segmentation Time Event Annotation:
_ stand-off annotation
TimeML
annotation
standard
2/17/2025 16



Annotation process

1. Will the annotation be done manually, automatically, or via some
combination of the two?

2. Manual annotation:

¢+ How many annotators? Their background?
+ What annotation environment/platform will be used?

+ What are the exact steps? Multiple passes involving multiple annotators?
Pipeline?

+ How will inter-annotator agreement be computed?

3. Automatic annotation:

+ What software will be used to generate the annotations?

+ How well does this software generally perform? Will it be a good fit with
your data?

+ Any additional pre- or post-processing steps to enhance accuracy?
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Evaluation and quality control

1. Systematic scaffolding to minimize human error?

2. By what method(s) will the quality of the annotations
evaluated?

* |nter-annotator agreement (IAA)

3. What is the threshold for the quality of annotations?
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Inter-annotator agreement

» An important part of quality control
» Necessary to demonstrate the reliability of annotation.

» Common practices:

+ Create "gold" annotation (deemed "correct") to evaluate individual
annotators' output against

+ Designate a portion of data to be annotated by multiple annotators, then
measure inter-annotator agreement

+ Pre- and post-adjudication agreement: do disagreements persist after an
adjudication process?
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Inter-annotator agreement: factors

» Agreement rate depends on two main factors:

+ Quality of annotators: how well-trained the annotators are

+ Complexity of task: how difficult or abstract the annotation task at
hand is, how easy it is to clearly delineate the category

€ IMPORTANT because human agreement (esp. post-adjudication) is
considered a CEILING for performance of machine-learning!
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How much will humans agree?

» POS tagging
+ Via Universal Dependency POS tagset?

¢ Using the Penn Treebank tagset?

» Syntactic tree bracketing for Penn Treebank
+ Reported to be about 88% (F-score)

» Scoring TOEFL essays, 0 to 5

* Reported to be about 80% (Cohen's kappa)
€ Is there hope for automated essay grading?

2/17/2025
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http://universaldependencies.org/u/pos/
https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html

Cohen's kappa

» Good or bad level of agreement?

+ Case A: Movie reviews are annotated as "rotten" or "fresh". Two annotators
agree 70% of the time.

+ Case B: Tokens are labeled N, V, ADJ, ADV, P, DET. Two annotators agree 70%
of the time.

» Cohen's kappa (K) coefficient is one of the most widely used
measures of inter-annotator agreement.

+ Accounts for "chance" agreement.

Kk = Do — Pe P,is 0.5in Case A, 0.17 in Case B.
T 1 — D Case A:
€ K=(0.7-0.5)/(1-0.5)=0.4

Case B:

P,: observed agreement
K=(0.7-0.17)/(1-0.17) = 0.64

P_: probability of chance agreement
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Weighted Cohen's kappa

» Good or bad level of agreement?

+ Case B: Tokens are labeled N, V, ADJ, ADV, P, DET. Two annotators agree 70% of
the time.

+ Case C: Student essays are rated from 0 to 5. Two annotators agree 70% of the
time.

€ Case B is nominal: no order among the labels, and C is ordinal: 0<1<2<3<4<5

+ Case C: disagreement of 2 vs. 5 is worse than 2 vs. 3...

» Use Weighted Cohen's kappa for ordinal categories:

Weighting factors Observe frequencies
\ / More here:
> Wi -fOi]. https://datatab.net/tutorial/weight
Ky =1— Sw - fo ed-cohens-kappaer-annotator-
J Ie” agreement/

Expected frequencies
2/17/2025 23


https://datatab.net/tutorial/weighted-cohens-kappaer-annotator-agreement/
https://datatab.net/tutorial/weighted-cohens-kappaer-annotator-agreement/
https://datatab.net/tutorial/weighted-cohens-kappaer-annotator-agreement/

Wrapping up
» To-do #11

+ Web scraping first try

» Next class

+ Web scraping, data formats

» Your project

* 15t progress report coming up! Focus on your DATA.

2/17/2025
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